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REMARKS 

Claims 1 1-19 are currently pending in the application. 

Claim Rejections Under 35 U.S.C. § 103 

Claims 1 1-19 were rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 
Patent No. 5,221,427 (Koinuma) in view of U.S. Patent No. 5,578,130 (Hayashi) and in further 
view of Japanese Patent Application Publication No. JP 07-1 18419 (Daisuke). The Examiner 
argues that Koinuma discloses a plasma surface treating method, as well as many of the elements 
of claims 1 1-19, but acknowledges that Koinuma at least fails to disclose, with respect to claims 
1 1 and 15, a pulsed voltage and a pair of pointed ends of discharge electrodes. The Examiner 
also argues that Hayashi discloses a pulsed voltage, and that it would have been obvious to 
combine Hayashi with Koinuma to achieve a better surface treatment for the substrate. The 
Examiner further argues that Daisuke discloses a pair of pointed ends of discharge electrodes and 
that it would have been obvious to combine Daisuke with Koinuma and Hayashi to make 
discharge easier, in light of a particular sentence in Koinuma. The Examiner also acknowledges 
that Koinuma fails to disclose certain other features of the dependent claims 12-14 and 16-19, 
such as a full-wave rectangular pulse power, and argues that Hayashi discloses the missing 
features. Applicant respectfully requests that the rejection of claims 1 1-19 be withdrawn for at 
least the following reasons. 

Claim 1 1 is directed to a plasma surface treating method and provides, inter alia, as 
follows: 

applying a pulse voltage to a pair of opposing discharge electrodes 
to produce corona discharge between pointed ends of said 
discharge electrodes , said corona discharge between said pointed 
ends of said pair of discharge electrodes being produced at or in a 
vicinity of atmospheric pressure; 

[Emphasis added] 

Claim 15 is directed to a plasma surface treating apparatus and provides, inter alia, as 
follows: 
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a pair of opposing discharge electrodes disposed at or in a vicinity 
of atmospheric pressure, wherein a pulse voltage applied to said 
pair of discharge electrodes produces corona discharge between 
pointed ends of said discharge electrodes ; 

[Emphasis added] 

Koinuma discloses a method of surface treatment requiring concentrically spaced 
electrodes 11,12. A cylindrical insulator 13 is provided between the two electrodes 1 1, 12 to be 
concentric with the electrodes 1 1, 12. (col. 2, lines 22-35; col. 3, lines 39-45). The Examiner 
admits, however, that Koinuma does not disclose discharge electrodes having pointed ends . (See 
Office Action, p. 3, paragraph 8). 

Hayashi discloses an apparatus for depositing film including a cylindrical insulator 2 
mounted coaxially with a columnar central conductor 1 . Electric discharge takes place between 
the central conductor 1 and the cylindrical insulator 2 to produce radicals that are conveyed to a 
substrate 71 by flow of gas. (col. 8, lines 2-20). The Examiner admits, however, that Hayashi 
also does not disclose discharge electrodes having pointed ends . (See Office Action, p. 3, 
paragraph 8). Accordingly, the combination of Koinuma and Hayashi fails to teach or suggest 
all of the elements called for by claims 1 1 and 15. 

The Examiner therefore relies on Daisuke to modify the combination of Koinuma and 
Hayashi, because Koinuma supposedly teaches the benefits of pointed discharge electrodes. (See 
Office Action, pp. 3-4, paragraph 8). Daisuke discloses an apparatus for coronal discharge, 
including a pair of electrode points 5, 6 of a discharge electrode 2 and counterelectrode 3. 
(paragraph [001 1]). Applicant respectfully disagrees with the Examiner, because Koinuma 
actually teaches away from the use of pointed discharge electrodes. 

The Examiner, in support of combinability, relies on a passage in the "Background of the 
Invention" section of Koinuma, which states that "[i]t is in order to make the initiation of 
discharge easier by making the electric field a nonuniform electric field that the electrode is 
caused to have a shape of a needle or a brush." (col. 1, line 68-col. 2, line 3; Office Action pp. 3- 
4, paragraph 8). However, this section is describing the problems with prior art surface treatment 
methods, and goes on to state the method described in the Examiner's cited passage has "a 
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disadvantage in that the treatment must be uniformly carried on the substrate, so that it is 
impossible to selectively treat a minute region." (col. 2, lines 10-13). 

The inventors of Koinuma in the very next paragraph go on to detail how they had 
previously invented a plasma generator that solved the aforementioned problem, (col. 2, lines 
14-21). Critical to their prior and current methods are the concentrically formed electrodes and 
insulator. For example, the plasma generating device of Koinuma allows fine processing by 
"confining the plasma in a minute region of a cylinder ." (col. 1, lines 14-16 (emphasis added); 
see also col. 2, lines 22-36; col. 4, lines 4-25). 

The Examiner also relies on another passage of Koinuma in support of combinability 
with Daisuke, which states that "[n]ot only a substrate outside of the discharge region but an 
electrode itself within the discharge space can be etched . Using this advantage, it is also possible 
to form an acicular material which has a very sharp point." (col. 5, lines 54-57, emphasis added). 
This passage is relating to another use for the plasma generation device, which is etching or 
paring using radicals, (col. 5, lines 32-57). It does not refer to the possible shapes of the 
electrode ends. 

It would be impossible to form the electrodes of Koinuma into pointed ends, as called for 
by claims 1 1 and 15, without sacrificing the cylindrical and concentric configuration of 
Koinuma, which is admittedly a key aspect of the reference. Accordingly, Daisuke is not 
properly combinable with Koinuma, because Koinuma teaches away from the use of discharge 
electrodes having pointed ends. 

Additionally, the present application provides a decided advantage over the 
configurations provided by Koinuma and Hayashi. The pointed ends of the electrodes reduce the 
voltage difference required during electrical discharge. Moreover, the resultant plasma is line or 
film-shaped. As a result, the energy can be concentrated on a small area compared to the energy 
generation of Koinuma and Hayashi. 

Accordingly, claims 1 1 and 15 cannot be obvious in view of Koinuma, Hayashi, and 
Daisuke, because the references cannot be properly combined to arrange all of the elements in 
the manner called for in either claim 1 1 or claim 15. Applicant therefore respectfully submits 
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that, based on the above, claims 1 1 and 15 are allowable over the prior art of record. 
Reconsideration and withdrawal of the rejection are respectfully requested. 

Claims 12-14 are dependent upon claim 1 1 . Applicant respectfully submits that claims 
12-14 are allowable over the prior art of record due at least to their dependence on claim 1 1 . 

Claims 16-19 are dependent upon claim 15. Applicant respectfully submits that claims 
16-19 are allowable over the prior art of record due at least to their dependence on claim 15. 



CONCLUSION 

In view of the foregoing Remarks, Applicant respectfully submits that the present 
application, including claims 1 1-19, is in condition for allowance and such action is respectfully 
requested. 

Respectfully submitted, 
Noboru Saeki 
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